Specific binding of a 47-kilodalton protein to the 3' untranslated region of rat transition protein 2 messenger ribonucleic acid.
The synthesis of transition protein (TNP) 2, one of the predominant nuclear proteins of mammalian spermatids, was shown to be posttranscriptionally regulated, by storing the untranslated mRNA for about 3-5 days in the cytoplasm of differentiating spermatids. It has been proposed that binding of a cytoplasmic protein to a conserved motif of 8 nucleotides (nt) in the 3' untranslated region (3'UTR) of TNP2 mRNA is involved in this translational control mechanism. In this report, we show that deletion or variation of the conserved 8-nt motif (GCCAT-CAC) in rat TNP2-3'UTR abolishes the capacity of the in vitro-transcribed RNA to reconstitute specific RNA-protein complexes in RNA bandshift assays. Using Northwestern analysis, we identified specific binding to the TNP2-3'UTR of four proteins of 45, 47, 49, and 60 kDa, all of which are stage-specifically regulated in male germ cell differentiation. Deletion of the 8-nt motif in the 3'UTR specifically prevented binding of the 47-kDa protein, the interaction of which is thought to be mediated by the RNA secondary structure. Analysis of the RNA secondary structure revealed that the 8-nt motif is an essential element of a specific stem-loop structure that is predicted for rat wild-type TNP2-3'UTR. Therefore we assume that the 47-kDa protein plays an important role in specific RNA-protein complex formation of rat TNP2-3'UTR that may be a central event in the translational control of rat TNP2 mRNA.